<i9>B*B#jmf (jp) 02) & (ffcl 4# 1£ £j $g (A) wwfmm&man 

^¥10-209097 



(43)i>BBB ¥J5&10*F(1998)8/i7B 



/CI \ 1 — 4 /-l 0 




F I 


nU 1 L <5l/oU4 


3 4 1 


H 0 1 L 21/304 3 4 1 D 


BO 8B 7/00 




B 0 8 B 7/00 






m&m* fUR«i©R5 OL 6 S) 


(21)tH«#^ 


1*Bl s l z 9-8454 


(71) USA 000207551 








(22)ffiKB 


¥^9^(1997) 1^21 B 


^C«*]««*J^&«Jlia^rt±-5 4 T 






B3c*MtBri#»<Z>l 






(72)36?8# 






«SJ&&«TUi«SBr480#ifiCD 1 *B* 












(74)ftHA #1!± #ffl (^2«) 



(54) Bfiw<^**3 &tiLVc&*m&zmw 



(57) [KM] 

^{bicT— J: o TSS(7)±®{:ftS L£y<— r w * 




[«f8ff»#wfSffl] 

its*® i j g&tozmz&tm&mtoi-bmmm 

**r!fc*Wlt«««WWBI«4:. *-&tf CtSrW»i: 10 

i^-r 5 z t ztrnt i-sawts i xi*is#is 2 ictEttco 
<k£tilz&ft&frZttrtZ4*>ib%.mkttnk, 

Mi, 

[000 1 ] 

[000 2] 

12 0kHz <OjS^&?m^i*ftfc^7'-£g*gro±ffi 
irsfcSW-lt 5 r 1 1- J: "9 . SSC0£ffi(r#« L1t;<-ir 

[0003] ^(nm^fe^T—ffiftmfjiir^kx-T 
H5H*IC#UT. K9-YiSl5j*4:PPHax 

t ft < »KSr«fc^i-S w k tfX'Z S„ 
[0 0 0 4] 50 



%fW\¥- 10-209097 
2 

Affile, wOttffi*^ 
[0 0 0 5] #38eq<OB6<H±, -hSKroj; 5<C^^R*, 
[0 0 0 6] 

[0 0 0 7] tS*rl2coS1S!5t^jSfeli, 

vzm&&um.T.uk&isttzk&imk-rz 0 

[0 0 0 8] *fc, B»**3©lSK86i^*«fe»±, jfiVtt 
[0 0 0 9] Sfc, tS*JS4roStg)5fe^@|± N StgcD 

£mz%Hmzmjfrrz>f%tmmM&k y %s*\-mmi® 

(St-*"*. 

[00 10] HI*«5<0£K%ttHt£Btt, &Eco 

[00 1 1] 

[0 0 12] CLOgj&i, *-fes/h (H^Sr^BS) 
5i'9taL7t®ISW^iSMP k 9f-S:A-t-6SAg|51 0 S 

*77>sfm^^zw®&imMA0k, mr&oymfa 

W£Kx 9 WttAtafflJ 5 0 k ?rii^^„ 

[0 0 13] SASI51 OlC^ttfcMP 1 1 frbftmzM 
A^tbfcStSWf*, ±#"t"Sliia(73^ , s/->-y-fVl 3 

^HfcS^Wfi, T'-y v--y— fy 1 3W|i$T(-J;oT, 



3 

[ooi4] 1 o ww^^^fig^gp 2 o {zmm 

* 2 l OTfl8rtBB»S*xT*5 <9 , $ Sbspttft^ 

^KUKUttA 2 o w<rtt-S«ioS5lf 
[ooi5] ^summ 2 o ?>>r *>itiaMnktt 20 

-r^-^fczcr— tf>3 7(d; X/uz 7 a^fc^r— 

[0016] 02lt *f 3 0 <D&W* 30 

3 lUlWtaft/CV^o 3 1£>±A 

^ffe^fi, HEPA7^;^3 2ri>i£i?<b;h/t*5'9, ± 
3 1 0>TAw«4E*ftAP 3 3 tSSMttHq 3 4 

[ 0 0 1 7 ] £££#'^-3 lOrtSBfCfi, 

3 6^Baat$nr^5. n^®as^/<—3 ei^ii, *r 

7hWt^T-^>3 7CQ/X/USB3 7 a#^UA£*LT 

«Sil|a-5R±^l(jt"5SffiW(7>±ffllJ±flS(C, 40 

tffttf^Hfc^— ^^yw^te, ^^a-^ h3 8 

^L-c^7h>^^^as3 o^ft^tiNm^ns, 

[0018] 4 *>fc=T—1S> 3 7 li, BSiiT— JfeSfc 

fOli^^y X/P«f 3 7 a ic/vu^t^t^^-r^^ 



WHW 1 0-2 0 9 0 9 7 
4 

[0 0 19] -f^Lx7^y3 7lt v<^r^ 

-a*'* h 3 8 1 1 bizmim<Dmj£*>mzmwixm& 

mtswv>±w\± 

[0 0 2 0] 121 1 Clot, ^Wfc^tt^mi5 3 OffliJ 

frbm$mmm&4o\cmm&tix£izmmwi* y m* 

[0021] i3it 8is»ffi«yssB4 0 commmm* 
mm-rz>mx&>z> 0 ^7^yh4i-e, s«iwco± 

T^ffi(c/XyW4 1 l^C(OJW7kdS«j»$n, p— /u^ 
7^4 1 2|cJ:oTatRWl<o±T*ffi«of5ixd5Bfe*$ 
H^>o JW7k*}«fB4 3T% StEWIS, |E/^ 

4 3 275>b(^iB/E(Di^7KI-J:oTii5JE^^U'— ffifrZ 
« : g : Ri5t^E4 3 3 36^jB«ttfin«:«^8ls» 

[0 0 2 2] BUlllCgoT, IAttlg|55 0^(7) LI 7 h 

iiL&iixm&Ztixzit&mrtt. ±9i1rZ>mk<r>~7y 
v'-v-tr^s 3JcS*t»s^T±#u fAtbSBsofciS: 
tt^gfip 5 1 *^^su^jftmsjxs 0 

[0 0 2 3] 2 H»2ffi) EAT, m 2 

^Btt, m 1 Hlfe^^StRftLSSgESr^^ Ufc t <ox 
HlO-f^^t»*^f+«3 0tC#*.T«*«35 s 

[0024] 04(1, ewtttoaifpi 3 orti-iaKsn 



5 

V —t^y K 1 3 1 li, »*» 13 2a SrrtffliJIdjSjgUfc 

BS#*^<— l 3 2fl:/U'r/-y-H 3 3 

A^i 3 4 ££r<i;iSo yi/^'>t-li3 3<7)Tail: 

i 3 siaotjgf 

Ji, x^a-i^ 1 3 4 (DTm^WCtftz* yyhl34 
[0 0 2 5] tits, ? V — K 1 3 1 c7}&&W<7)ii io 

*xTv>s 0 c^M^-fifi 3 8f±. SWifi^r— (cj; 

[0 0 2 6] i5(t * y — ^ y K13 1 t&Kwo 
EUBBftSrlttW-t-SBa-efcSo * y— ;/ K13 1 

w^ffiiaaid^ricBaa^ixTi^-So *y — ^ki 

M^^-f-f^yHl * y— +^s/ Kl 3 

& $ ttyt jb* jffi^ r - 1 z $ <b $ tix mffiwt » e> »jm * n 
m$^x^zmmf&ftzmk-rz><r>x\ es^r— Met 

[0 0 2 71 KJ:, 3U6J»»CfiPLT^^»M*lftML 30 

jfcfljifo^y > hia^^^i^^-f/u^^stEtDgfc 

r>XW*tstix\,^mftm&+fttzm&^Zz.kfcX2; 

So 

[0 0 2 8] ifc, -bffiUJfiJKffi-ett, g*Kw£, 

£>s 0 m^mm^^y bizx^xm^mmm 

»2 0lcSffiwS:«AU «aJW4:HSLfc*4-C«^ 
*fiH**«ai«rtT5-i:*s-ear5 D Sfc, a£&NK£a** 

3 0tcS£W£fl&AL, afetEW^HJfeLfc**^^ 
[0 0 2 9] ±E*i«"C(i, SIKW^iffi^ 50 



WBB¥ 10-209097 
6 

[0 0 3 0] 

ni:mxmwL(o±m\znmLx^^mtLtzmmf& / ^ 

mffi&ft\ztt% LTV \fc'<-^ ^ ^/u-S:l**T* S Q * 

*<i«fiM*xaT?^w£ffi^^fbstLS<^ 

6> Jtli W»S ft t <t ft S c 

[003 1] »**2<o«Eft»*jSfe^J:tLjJ. 

^mizmsm&mtoi-zmtmmttiMi:, mnmmtt 
TM&<nmm(D±mizm%mw5-£i%tzf&ft$:*k%tt 

WL<D±mizs<—<r ? /u&ftm $ &x t ^ s mmf&ftfcDt 
ik£tiz 0 z.<ntcit> y ^oasjftftiaxs-cSttwiaB 
km* it^sMb Ltzmnf&frpmnnf&mznm it 

[00 3 2] »3ft«3oaBKii6**ffi^J:ixtf. 

ftt^^fts. 

[0 0 3 3] ^y-c. »3R*4<Dawaa«SB^j:ixtf» 
m&<D£mz%ftt&&mmirz%*[>mmm&k, m^m 
mttmzz %%ftfmm&<n&m<?>3=mzj ^itzti 

itn.t^H&xm&(D±m\zttmLx\<^mkLftmm 
ffc^mmtfLMzttm^xit^z^-Tj ^^m^x^ 

<dx, <>< *>it%.mzR& Ltz V rft^fn^HS^- 
r>{^;i^i:o^tlt -Y^^bSLfftCtSStRo^E 
75 » b <0Bfe*dSitttW8S ft t <^ t ft So 

[oo3 4] m^s<omm&mmz£.ft& > 

vmmz j; %mmmw&<DWfc<o^mzm^mH^*§- 
ztiit&fc&frzm-tzm^fetim&k &m-tz><nx\ 

^S^i^^Wb^ttSo ^(Dtztb, tOiSfiSM 
»T?«R^>SaB»cf*# LTi >S^b LfcttUB^^^fll 
fS^lcM* LTV >fc/N-^ -f ^ /^^tt So 



(5) 



mmcDffiwmw] 

[0 3] El l (Oj^»ftL«SlJw#|JiSrBlKi-Sia-C4) 

[H 4 ] ffi 2 ^Jfi?g<i^S«J5fe^Sg^®SH54rtft^-f 
SB"?**. 

[1115] m2mmMn<o^&m&w:(Dm&&ffi!R*f io 

1 0 

2 0 



mnW- 10-209097 
8 



2 1 vis-f'^*' 

3 0 -Y*Wt»»!fcf*W 
3 1 ±tt&s<— 

3 6 Bftffi«5;fr/<— 

3 7 <iHr>4K^T—1f> 

3 8 A^a-A^^ h 

4 0 8^tt4&38B 

5 0 ftttflS 
1 3 0 

13 1 * y — K 
1 3 3 yWy^-y-l 
13 4 
W gffi 
R 



i 



20 

23 23/^3,21 




BE 



13 



25 g3£23i 
P TP 



[Hi] 
30 



3$ 3 




40 



TP 



50 

jL 



J 5 ' 



53 



V 



TP 



[0 2] 



[H33] 



30 



40 




41 



43 



45 



! 7 J* 



r ~ J r- 

432^ 433 ' 451, 




IW5] 



13t 



133 134 



138 



(6) 



OftmW- 10-209097 



14] 



131 



130 



W 

A: 



135 ' 

E 



133 



3133<\ 



1^8 



13^a 134 



JP.10-209097.A [CLAIMS] 
# * NOTICES * 



1/1 ^— v 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The substrate washing approach characterized by including the UV irradiation process which 

irradiates ultraviolet rays at the principal plane of a substrate, and the ionized gas spraying process of 

spraying the gas ionized by the principal plane of the substrate after a UV irradiation process. 

[Claim 2] The substrate washing approach characterized by including the UV irradiation process which 

irradiates ultraviolet rays at the principal plane of a substrate, and the sonication process which sprays the 

gas by which the supersonic wave was given to the principal plane of the substrate after a UV irradiation 

process. 

[Claim 3] Said sonication process rear stirrup is the substrate washing approach according to claim 1 or 2 
characterized by supplying a predetermined penetrant remover to the substrate after an ionized gas spraying 
process, and washing a substrate to it. 

[Claim 4] The substrate washing station characterized by having the ionized gas spraying section which 
sprays the gas ionized by the principal plane of the substrate after the UV irradiation by the UV irradiation 
section which irradiates ultraviolet rays at the principal plane of a substrate, and the UV irradiation section. 
[Claim 5] The substrate washing station characterized by having the sonication section which sprays the gas 
by which the supersonic wave was given to the principal plane of the substrate after the UV irradiation by the 
UV irradiation section which irradiates ultraviolet rays at the principal plane of a substrate, and the UV 
irradiation section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the substrate washing approach and equipment which wash 
substrates, such as a glass substrate for liquid crystal display panels, a glass substrate for plasma displays, a 
semi-conductor wafer, and a mask substrate for semi-conductor manufacture. 
[0002] 

[Description of the Prior Art] By spraying Ayr where the 30 to 120kHz supersonic wave was given on the 
principal plane of a substrate, making it convey in the predetermined direction horizontally in support of a 
substrate as the conventional substrate washing approach Ultrasonic Ayr washing which removes the particle 
adhering to the principal plane of a substrate, and ionization Ayr washing which removes the particle which 
adhered to the principal plane of a substrate by spraying ionized Ayr on the principal plane of a substrate, 
making a substrate convey like **** are known. 

[0003] Above-mentioned ultrasonic Ayr washing and above-mentioned ionization Ayr washing are called dry 
washing to wet washing which supplies penetrant removers, such as pure water, to the principal plane of a 
substrate, and washes a substrate. These dry washing can wash a substrate, without destroying the thin film, 
when a substrate can be washed and the thin film is formed in the principal plane of a substrate, without 
making the principal plane of a substrate generate a blemish, since a brush etc. is made to contact the 
principal plane of a substrate, a substrate is not washed and a substrate is washed by non-contact to a 
substrate. 
[0004] 

[Problem(s) to be Solved by the Invention] However, when the fats-and-oils component has adhered to the 
principal plane of a substrate, the problem that the particle which adhered in adhesion force strong against 
the front face of this fats-and-oils component and fats-and-oils component cannot fully remove in above- 
mentioned dry washing occurs. 

[0005] The purpose of this invention is to offer the substrate washing approach and equipment from which 
the strong particle of the fats-and-oils component adhering to the principal plane of a substrate or adhesion 
force is fully removable in view of the above points. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the substrate 
washing approach of claim 1 is characterized by including the UV irradiation process which irradiates 
ultraviolet rays at the principal plane of a substrate, and the ionized gas spraying process of spraying the gas 
ionized by the principal plane of the substrate after a UV irradiation process. 

[0007] Moreover, the substrate washing approach of claim 2 is characterized by including the UV irradiation 
process which irradiates ultraviolet rays at the principal plane of a substrate, and the sonication process 
which sprays the gas by which the supersonic wave was given to the principal plane of the substrate after a 
UV irradiation process. 

[0008] Moreover, the substrate washing approach of claim 3 is characterized by for a sonication process rear 
stirrup supplying a predetermined penetrant remover to the substrate after an ionized gas spraying process, 
and washing a substrate to it. 

[0009] Moreover, the substrate washing station of claim 4 is characterized by having the ionized gas spraying 
section which sprays the gas ionized by the principal plane of the substrate after the UV irradiation by the UV 
irradiation section which irradiates ultraviolet rays at the principal plane of a substrate, and the UV irradiation 
section. 

[0010] Moreover, the substrate washing station of claim 5 is characterized by having the sonication section 
which sprays the gas by which the supersonic wave was given to the principal plane of the substrate after the 
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UV irradiation by the UV irradiation section which irradiates ultraviolet rays at the principal plane of a 
substrate, and the UV irradiation section. 
-[0011] 

[Embodiment of the Invention] 

The [1st operation gestalt] Drawing 1 shows the forward plane structure of the substrate processor of the 
1st operation gestalt concerning this invention. 

[0012] The injection section 10 which throws in in equipment the substrate W which picked out this 
equipment from the cassette (illustration is omitted), The UV irradiation section 20 which irradiates ultraviolet 
rays at the principal plane of the thrown-in substrate W, and the ionized gas spraying section 30 which sprays 
the gas ionized by the principal plane of the substrate W after UV irradiation, It has the penetrant remover 
processing section 40 to which wash water is supplied to the principal plane of the substrate W after ionized 
gas spraying, and brush washing etc. carries out a substrate principal plane, and the expenditure section 50 
which takes out the substrate W after washing. 

[0013] The substrate W carried in to the interior is received and passed to two or more pusher pins 13 going 
up from the opening 1 1 prepared in the injection section 10. By descent of the pusher pin 13, in a horizontal 
plane, the substrate W received and passed to these pusher pins 13 is arranged in parallel, and is received and 
passed on two or more conveyance rollers R which synchronize and rotate. These conveyance rollers R are 
driven to the drive which omits illustration, rotate around the horizontal axis, and convey Substrate W 
horizontally in accordance with the conveyance path TP while they keep Substrate W level in support of 
Substrate W from the bottom. 

[0014] The substrate W conveyed by the UV irradiation section 20 from the injection section 10 side is 
conveyed by two or more conveyance rollers R, and moves gradually in the bottom of a lamp house 21. 
Thereby, uniform UV irradiation processing is performed to the whole top principal plane of Substrate W. That 
is, ultraviolet rays are irradiated by the top principal plane of Substrate W from a lamp house 21, and the fats- 
and-oils component adhering to the top principal plane of Substrate W etc. is ashed. In the lamp house 21, in 
order to apply uniform ultraviolet rays to the top principal plane of Substrate W, two or more ultraviolet ray 
lamps 23 are arranged at equal intervals. In addition, the lower limit of a lamp house 21 is opened wide, and in 
order to perform still more efficient UV irradiation, lamp house 21 inside serves as a reflecting mirror. 
Moreover, in order to maintain the inside of the UV irradiation section 20 at clarification and to heighten the 
effectiveness of UV irradiation processing on the occasion of UV irradiation processing, the inside of the 

chamber of the UV irradiation section 20 is nuryfld with th« nlfmaan rnnctant fl™, 

[0015] A top principal plane is washed in response to the blow of the ionized gas from the ionization air gun 
37. the substrate W conveyed by the ionized gas spraying section 30 from the UV irradiation section 20 side 
being conveyed by two or more conveyance rollers R. That is, the particle on the top principal plane of 
Substrate W exfoliates with the fluid pressure of the ionized gas style injected in the shape of an Ayr knife 
from nozzle 37a of the ionization air gun 37. The particle which exfoliated from the ionized gas injected from 
the ionization air gun 37 or Substrate W is attracted by the vacuum duct 38, and is discharged out of 
equipment. 

[0016] Drayying 2 is drawing explaining the detailed structure of the ionized gas spraying section 30. The 
ionized gas spraying section 30 is covered with the whole covering 31. HEPA filter 32 is formed in the center 
of the upper part of the whole covering 31, and the Ayr regurgitation nozzle 35 for forming an air curtain is 
attached in it near the substrate carrying-in opening 33 of the lower part of the whole covering 31, and the 
substrate taking-out opening 34. 

[0017] The dust-removing section covering 36 is arranged inside the whole covering 31. Nozzle section 37a of 
the ionization air gun 37 is inserted in this dust-removing section covering 36. and ionized Ayr is sprayed on 
the top principal plane of the substrate W which moves in the conveyance roller R top at high speed. The 
particle blown away by ionization Ayr rebounded by the top principal plane of Substrate W and this is 

discharged by the exterior of the ionized gas spraying section ?p thrm*b thfl VflnHHm ^ 38 g 

[0018] The ionization air gun 37 is equipped with the air-supply system which supplies the nitrogen gas of 
constant flow to nozzle section 37a in the shape of a pulse at high speed, and the electrode with which the 
high pressure of positive/negative is impressed periodically, and ionization Ayr which is the nitrogen gas 
stream with which ion was mixed is intermittently injected alternately with positive/negative from nozzle 
section 37a. Consequently, the ionized particle adhering to the top principal plane of Substrate W exfoliates 
efficiently from Substrate W in response to the repulsive force and suction force of ion in ionization Ayr. And 
since the fats-and-oils component which ultraviolet rays are irradiated [ component ] and is making particle 
adhere to the principal plane of Substrate W beforehand is ashed before exposing the principal plane of 
Substrate W to ionization Ayr, the particle adhering to the ashed fats-and-oils component which has adhered 
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to the principal plane of a substrate by ionization Ayr, or a fats-and-oils component is removable. 
Furthermore, since it is effective in the principal plane of Substrate W being activated by UV irradiation, about 
-the particle which carries out repulsion etc. to ionized gas or Substrate W by such activation, removal from 
the principal plane of the substrate by ionized gas will become comparatively easy. 

[0019] Moreover, the ionization air gun 37 is perpendicular to the conveyance direction of Substrate W with 
the vacuum duct 38, and movable in a direction (namely, direction perpendicular to the space of a drawing) 
parallel to the top principal plane of Substrate W. By carrying out both-way migration of the ionization air gun 
37 at high speed, the fats-and-oils component and particle which the whole top principal plane of Substrate W 
was uniformly exposed to ionization Ayr, continued all over the top principal plane of Substrate W, and ashed 
are removed, conveying Substrate W gradually with the conveyance roller R. 

[0020] Although the substrate W which returned to drawing. 1 and has been conveyed by the penetrant 
remover processing section 40 from the ionized gas spraying section 30 side is later explained to a detail, a 
washing unit equipped with various washing tools, such as a roll brush arranged in accordance with the 
conveyance path TP of Substrate W, is passed, and pure-water washing is performed by these washing units. 
[0021] Drawing 3 is drawing explaining the detailed structure of the penetrant remover processing section 40. 
In the brush unit 41, the pure water from a nozzle 41 1 is supplied to the vertical principal plane of Substrate 
W. and the dirt of the vertical principal plane of a substrate W1 is removed by the roll brush 412. Next, in the 
pure-water washing section 43, high-pressure spray washing is carried out with the high-pressure wash water 
of the high-pressure nozzle 432, and Substrate W is further washed by supplying the wash water which gave 
supersonic vibration from the ultrasonic cleaner 433. Finally, in the Ayr knife dryer part 45 which is a 
desiccation means, the ridge of the vertical principal plane of Substrate W is performed by the pressurization 
air from a nozzle 451. 

[0022] It returns to drawing 1 again, and the substrate W conveyed to the lift location in the expenditure 
section 50 receives in two or more pusher pins 53 going up, is passed, goes up, and is taken out outside from 
the opening 51 prepared in the expenditure section 50. 

[0023] The [2nd operation gestalt] The substrate processor of the 2nd operation gestalt is explained 
hereafter. The substrate processor of the 2nd operation gestalt transforms the substrate processor of the 1st 
operation gestalt, and differ in that the sonication section 130 which sprays the gas to which it changed to 
the ionized gas spraying section 30 of drawing 1 , and the supersonic wave was given on the top principal 
plane of the substrate W after UV irradiation was formed. 

[0024] Drawing 4 is drawing explaining the structure of the cleaner head 131 arranged in the sonication 
section 130. The cleaner head 131 is equipped with the pressure room 133 and the vacuum room 134 into the 
sound hood 132 which gave acoustic-material 132a inside. Slit 133a is prepared in the lower part of the 
pressure room 133, and ultrasonic Ayr where the supersonic wave was given by the ultrasonic generator 135 
is aslant injected towards Substrate W. The particle blown away with ultrasonic Ayr rebounded by the top 
principal plane of Substrate W is attracted by slit 134a prepared in the lower part of the vacuum room 134, 
and is discharged outside. 

[0025] in addition — the lower part of the side face by the side of the travelling direction of the substrate W 
of the cleaner head 131 — Io — NAIZA 138 is arranged, this Io — NAIZA 138 supplies ionization Ayr to the 
principal plane of the substrate W charged by ultrasonic Ayr, neutralizes the principal plane of Substrate W, 
and prevents that particle carries out the reattachment to the principal plane of Substrate W. 
[0026] Drawing 5 is drawing explaining the arrangement relation between the cleaner head 131 and Substrate 
W. The cleaner head 131 has a die-length dimension [ a little ] longer than the shorter side a of Substrate W, 
and is arranged in parallel with the shorter side a of Substrate W. Cleaner head 131 the very thing is being 
fixed, and if Substrate W is conveyed in the direction of long side b, ultrasonic Ayr will be uniformly supplied 
to the top principal plane of Substrate W. The ashed fats-and-oils component adhering to the top principal 
plane of Substrate W and particle are exposed to ultrasonic Ayr supplied from the cleaner head 131, and 
exfoliate from Substrate W. In addition, since the fats-and-oils component which ultraviolet rays are irradiated 
[ component ] and is making particle adhere to the principal plane of Substrate W beforehand is ashed before 
exposing the principal plane of Substrate W to ultrasonic Ayr, the particle adhering to the ashed fats-and-oils 
component which has adhered to the principal plane of a substrate by super-sound Ayr, or a fats-and-oils 
component is removable. 

[0027] As mentioned above, although it was based on the operation gestalt and this invention was explained, 
this invention is not limited to the above-mentioned operation gestalt. For example, the penetrant remover 
processing section 40 is not indispensable, and may end washing of Substrate W only at a UV irradiation 
process and an ionized gas spraying process depending on an application. For example, in washing of the 
printed-circuit board of a specified use, or washing of a film-like substrate, whenever [ washing / which is 
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demanded according to the UV irradiation process and the ionized gas spraying process ] can fully be 
attained. 

.[0028] Moreover, although the UV irradiation section 20 and the ionized gas spraying section 30 are passed 
and being washed with the above-mentioned operation gestalt conveying Substrate W with the conveyance 
roller R, it is also possible to wash Substrate W without using the conveyance roller R. For example, UV 
irradiation processing can be performed, carrying in Substrate W to the UV irradiation section 20, and fixing 
Substrate W with a suitable carrier robot. Moreover, the migration scan of the ionization air gun 37 can be 
carried out carrying in Substrate W to the ionized gas spraying section 30 from the UV irradiation section 20, 
and fixing Substrate W with a suitable carrier robot, and ionized gas spraying processing can be performed. 
[0029] Moreover, although the principal plane of Substrate W is leveled and washing processing of Substrate 
W is performed with the above-mentioned operation gestalt, Substrate W can be arranged and washing 
processing of Substrate W can also be performed so that the principal plane of Substrate W may become 
perpendicular. 
[0030] 

[Effect of the Invention] Moreover, since the UV irradiation process which irradiates ultraviolet rays at the 
principal plane of a substrate, and the ionized gas spraying process of spraying the gas ionized by the principal 
plane of the substrate after a UV irradiation process are included according to the substrate washing 
approach of claim 1, the fats-and-oils component which is making particle adhere to the principal plane of a 
substrate at a UV irradiation process is ashed. For this reason, the particle adhering to the ashed fats-and- 
oils component which has adhered to the principal plane of a substrate at the next ionized gas spraying 
process, or a fats-and-oils component is removable. Furthermore, since the principal plane of a substrate is 
activated at a UV irradiation process, about the particle which opposes ionized gas or is neutralized by this, 
removal from the principal plane of the substrate by ionized gas will become comparatively easy. 
[0031] Since the UV irradiation process which irradiates ultraviolet rays at the principal plane of a substrate, 
and the sonication process which sprays the gas by which the supersonic wave was given to the principal 
plane of the substrate after a UV irradiation process are included according to the substrate washing 
approach of claim 2, the fats-and-oils component which is making particle adhere to the principal plane of a 
substrate at a UV irradiation process is ashed. For this reason, the particle adhering to the ashed fats-and- 
oils component which has adhered to the principal plane of a substrate at the next sonication process, or a 
fats-and-oils component is removable. 

[0032] Moreover, since according to the substrate washing approach of claim 3 a sonication process rear 
stirrup supplies a predetermined penetrant remover to the substrate after an ionized gas spraying process 
and washes a substrate to it, after fully removing particle, liquid washing of the substrate by the penetrant 
remover is attained, and washing of the substrate by the penetrant remover will become more effective. 
[0033] Moreover, since it has the ionized gas spraying section which sprays the gas ionized by the principal 
plane of the substrate after the UV irradiation by the UV irradiation section which irradiates ultraviolet rays at 
the principal plane of a substrate, and the UV irradiation section according to the substrate washing station of 
claim 4, the fats-and-oils component which is making particle adhere to the principal plane of a substrate in 
the UV irradiation section is ashed. For this reason, the particle adhering to the ashed fats-and-oils 
component which has adhered to the principal plane of a substrate in the next ionized gas spraying section, or 
a fats-and-oils component is removable. Furthermore, since the principal plane of a substrate is activated in 
the UV irradiation section, about the particle which opposes ionized gas or is neutralized by this, removal from 
the principal plane of the substrate by ionized gas will become comparatively easy. 

[0034] Moreover, since it has the sonication section which sprays the gas by which the supersonic wave was 
given to the principal plane .of the substrate after the UV irradiation by the UV irradiation section which 
irradiates ultraviolet rays at the principal plane of a substrate, and the UV irradiation section according to the 
substrate washing station of claim 5, the fats-and-oils component which is making particle adhere to the 
principal plane of a substrate in the UV irradiation section is ashed. For this reason, the particle adhering to 
the ashed fats-and-oils component which has adhered to the principal plane of a substrate in the next 
sonication section, or a fats-and-oils component is removable. 



[Translation done.] 
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